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"(54) CROSSUNKABLE RUBBER COMPOSITION AND ITS USE 
(S7)Abstract: 

PROBLEM TO BE SOLVED: To provide a molding article of a crosslinked rubber which is 
excellent in mold staining resistance and is capable of hot-air crosslinking and has a high 
crosslinking rate and excellent productivity of molded products of the crosslinked rubber and is 
also excellent in such characteristics as flaw resistance, permanent compression resistance, 
strength characteristics, heat resistance, wheatherability, cold resistance, and wear resistance. 
SOLUTION: This crosslinkable rubber composition of the invention has a turbidity of 3 ppm or 
less in the remaining liquid after the crosslinked rubber sheet obtained through hot-air 
crosslinking after a sheet-like shape molding is immersed in xylene having room temperature for 
48 hours. The composition has the surface which can not be scratched at all b y the pencil 
hardness test using a HB pencil and also has a permanent compression resistance of 70% or 
less after heat processing at 1 50° C for 22 hours. Concretely, the crosslinkable rubber 
composition comprises a specific a-olefin/conjugated diene copolymer rubber (A), a SiH group- 
containing compound (B) having at least two SiH groups in one molecule, and catalysts, as 
required, and in addition, a reaction inhibitor. The a-olefin/ conjugated diene copolymer rubber 
is a random copolymer rubber obtained copolymerizing a 2-1 2C a-olefin with a cojugated dien 
monomer represented by the formula (1): CH2=CH-CH =C(H)(R1) [wherein. R1 is H. a 1-8C alkyi 
or a 1-80 aryl]. The crosslinkable rubber is used for weather strips for automobile, hoses, 
vibration-proof rubbers, belts, sealants, foam bodies, covered electric lines, joints for electric 
line, insulating parts and rubber products for domestic use. 
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d^A (A) ©Sfil*K:. S6«:t/i7^>''a>^•>al*W•r 
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[W*3i5 0 ] n^m 1 ~ 1 4 ©c>-rn3!p«:gB*8©s?« 
wt6ft =f Aiiu55Ei^*> 6 ft 4affl*fca«3 nro t 
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ifflfi£ia*jJ:C^-e©ffl^«:KIU. 3 6(C»U<W. 
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It) . UHF <gSM?S^^aijg) ft<ir©SSi^SlSIIS*s^I 
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[0002] 

R) . -f V7"U>:JA ( I R) . ^^\y>/-:f^V>3:> 
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[0 004]— EPT«^lft«C2Sie-^4^*ftl> 
fe*. W«I14. WIIStt«:«n**«. sxy3->:fAft^ 
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HAV (Jf^-^ hiT-JniSffl) .UHF (SiBJSiS 

«isa?a) fti'©^»s?<s4-r4ti^, =»*A«ffi*iiiit!i 
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#&tt»5ScSSnifcO©. StiSa^ h©fflrqp*Jift 

[00051 *yt!|$ra^4 - 1 5 4 8 5 5#ii««:«, 
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(c-oci-ctt. Tffi0~®tc5^-r<i:^&:iti?*s3ai6n-c«,> 

0 rjoumal of Rolvmer Science:Part B:Polvmer Phy 10 
sics. Vol .26,2113-2126(1988) J tCtt. ti^SSO^-i' 

i|S^6!)-C*5. */c. KftB«CD^»l Okq/gT i 
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2 2 l^l»«iS«©ffiffi7lc^* ( C S ) *J 7 0 

[0016] ±fBCS«50%«T-r*S-C<!:*5j(f$L/ 
<. J:»3»*L<<»4 09««T. S6K:»SSO<»30 

4» 2 ©SS<8^«fe«: =f AM«!^«. a - * U 7 ^ 
aj?x>^^S^<*:JA (A) i. S i HS^l^WK 

it>^5:< ifc2{@}^oS i HSSW^fc^ (B> hififi>ti 

^S^=fA (A) ^Il^«2~l 2©o- *U 
7 ^ TIBjS: ( I ) r^t>3n4^i^x>#fi{* 

(a) e[^^s^^=fA (A) tti«:*5C»rstrga^i^ 

x>m«l*3&>e>3l3!Pnyfc 1 . 2{*»D(*(3. 4^tM*«r 

^tf) ^«^«j:JA (A) tf©ffl'M«:2aie^iS:?^ 

ate 1. 4{*onm*. *m^t*=fA 

(A) «»i©^ll«C2»^«rJ^fiSUr*i»). iJBl. 2 
#»O(*«:*3fe-rs«10t©2ftfe^<t 1 . 4#tin{*«:** 
•r€>^I©2aie^<i:©it ( 1 . 2#jaD«:«:S*f 4CIJ 

ift©2s*s^/i. 4<=Hra(*«:**-r€.ita©2ffie 

^) *«1 0/9 0~9 9/l-C*«3. (b)fta^{*=J 
A (A) ©iifl4i«:. ±g3{i'Jlfi©2«lg^3!»e>«XPn/c 

5*S8*Wb. (c) iia^iwi*© 2 Stents «^ 
i©Jt (S|!«in»©^Si-2fiiK^/6fiai) *J2-0/8 



I; > 



(6) 

9 

0-90/1 0-C*iC<!:*#iaiU-Cl»S. 
CO 0 1 7] 

CH« = CH-CH=C(H)<R') ••• (D 

(0018] [iC ( I ) tl', R' «. Tkf^W.^. 
Tiai~8©T;u+;i'SS/c«Tii-JUS-c*4. ] 

7 ^ >/^«9:£^i>*a^»=fA (A) <!:. Si HS?: 
1 ^sf-tpic^piy: < i 2 S i HS^W^t-^f) 
(B) Mi« (C) i*^e>&-5t:i,»-CfeJ:l»U. * lO 
fc. a- :*-U7^>/^^S?x>i«^=fA (A) 
i. S i HS?:1^^4itCiJ>/i< ifcafiJ^oS i H» 
^*<fc^«J (B) i. ^ (C) i. Stoffll$IISi| (D) 

[00191 ItffBa- >/^i^x->i^&^t^ 
d[A (A) cr)ft!9:5^x i.3-:?'3fi?x>-C* 

i>*S^=fA <A) <Da- :i-U7 V >«. ®X9^U 
^♦Sir***'. */cW®x5^U><!:^MTfa3~l 
2©a- 5j-U7 ^>t©iffi*-&t>-«*-C*0. 20 
x^U>/teRlliHB!3-l 2©a- *U7^> (rf:)V 
Jt) 9 9/l-4 0/6 0©©fflK:*>-S. 
[0 020] a- ^>/^^ai;x>#^S 

(A) S6«:S'4'n:^n>'>->g!l* 
WrSC BirSBa- 

(A) CC«. *!9:yx>*S<*S*©« 
^ttJtd^&tO .01-3 0*^l'9«©S-C^*tl-CC>* 

C0 02 1 ]$e>«C. C©^^S^»=fA (A) ©^11 
*S1~5 0 g/1 0 0 g-C*^. 1 3 5'C©f'* lO* 30 

-rmmLfcmm&iviifio. oi~iodi/B© 
[0022] 89§Bttis (c ) ^ L/T». &^mmfittf 

SKffli^en-S. *BBj«:^S^2©?gfi|oiet!ir3A 

A (A) . friBs i nmsmt^ <b) . fcicFiS:* 

(C) . racCJWMSlJ (D) ©fiK. ;J<'J:t 
U7^>^fl| (E) ?:^tf=fAifflfiS;i^-C*)-3r. SBfflfiS 
!S»3!»S. a- *U7^>/^«9;i?x>itfi^tt:tfA (A) 40 

if{c. 7j<«;*U7^>«ill (E) =&SifcKS-C5 4'a^ 

;^<'J3^^7 (E) ©iFl^»tJliK^a*i2 y 

m&TVS>*), it^-o, sJ<y*U7^>«ll| (E) ia- 
:f W7 ^>/«!9:i^x>^^M^(*=fA (A) i©:3'U> 
Ffifith [ (E) / (A) ] *l5/9 5~5 0/50-C 

C 0 0 2 3 ) Sf/c. *:^?«CC«^5m2©S?lSnI6|/i=rA 

A (A) . friaS i HS^W^b^ (B) . isiiZf-SL^ 50 



«fH2 0 02 - 3 6 5 3 
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tctt>DT&M« (C) . SloffliSflfiil (D) . 
>8ifli (E) ©<fe(C. TJl'^x;US$W=f^U^>"J<yi^ 
D=*^-9-> (F) =&^W(^-ci,>r*>J:c>. 
[0024} >(:^(c:^2^2 ©SgUfHTfig^zf AlffiJS^ 

=fAi'- h=S:Sia©+S^U>«C4 8B#paSigU/ca©^ 
j8[©SS*« 3 p p m«T'C* 0 . H B©i8««c J: 218$ 
i!S5?S|-C«ffl«:®3&i^< {^ifi-r. 1 5 0 -0^2 

2 Btrai?ftffiaS©Effi7WvM* ( C S ) *s 7 0 %iXT-C 
*SCi*«»*Ul.>. !^tC. IiISB=fAiffl^iB)©l 6 0*C 
■C©IS?«aK(t.(90)) *S1 5^felT"C*4Ci*^* 

[0025] :*:^?8tc^gSS 1 *)t«^2 ©SMSbII6«c 

=f AifflidEigji*. attmffl-^ «-tf-:^ h y : gtwffi 
A. gyaffli5Ei®=fA. m^mstmmm-^j^ B^^i^^ 

: Utmrnff 3.if-;^ h U ^XjJOS^* 
SUnTi : ^Biffl3"AKa'iiJS<Sr©SJiS©RR«:»2l«:ffl«,>e>ti 

[0026] fifiBa- :*-U7 ^ :^/^^s-:^x>^tfi^(* 
:JA (A) *$WI/-C^C2>. *^M«:^^>=fAafiR!a 
«. ^S-C©a5«*«ll«6-C*»). Syt. RJCItttfiH^ 

(RIM) ffl«:j?S«:fflt>e,tiS. JSlU^x 
7;^ hv-©«jg©fS«c^i,»4Ct7&s-c*«.L. x>i> 

[0027] jjE^wcc^i ettSffi-? xif-;^ h y 

. I55M3A (e«imfflEi5S=fA. S*3ifflE6S=f 
A. am«1SfflE)5®=fA. jailffiftS=fA) . 

vrT'-s^-jut*. . «Ja(* (Sift 

=fA!ilA». 2|:|%9i(C{$^^l $/^»ll2©S;«|qIffi« 
=fAJffl^ia*i6J5c4Ci«:1#ai Ori^e. 
[0028] 

AiSRS^fc J; yf-t ©ffliitc-pi i t::ai*fl<)K:SiHj-r 5 . 
[0029] 1 ©?gffiW«6^C Ail^!^ 

=rA 5^- f *^S©+ U >«C 4 8 B#pasm L/ttS©^ 
?g©®S** 3 p p m WT"t?* 0 . H B ©ISSt«: J: 5IS» 
!g!SK8ltras«:«*5:^<'W*»-r. *»-5l 5 0*C'C2 2 

msimmm<osmMi>^^ (cs) *i7 o%wt-c* 

•5. 

[ 0 0 3 0 ] ifc. ;*:^?§«:^'5^2©5gft8oI6BJ&:=fA 
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(A). S i H»?r l^*tcii>^j:< ifc2{i^-:>S i 

nm^mit-^ (b) . fcic^d^^tcjscrftfej® 
(c) . mmf&m (d) . jr^vti^y -t^ms^ 

(E) . T)Vir=.)VM^m*)\'iiy^V'^tl^-9-> 
IF) *^WU-C!i5. 

CO 0 3 1 1 :^^m('cmim2<osm^mtt:ij^mm 

3 p p m WTr & *) . H B ©ISSEK: J: 
iiei*K-ca®K:«3t»s±<^43!pr. *>-5i 5 O'er 2 2 
I^JSyiaa^OBBffl/lc^*^* <CS) j&J? 0%iilTttj: 

(A) 

i*=fA (A) (»{C. r^fi^(*rfA (A) J tfeg 

^) ». iJ>^C< ifc la©^M^HSt2— 1 2<Da- 

4. 

[0033] COJz^tca- ^ >y'^V>X.>i^ 

a^«:=fA (A) ^rSaS-r-SBStCffllrien^a- 
^ > £ Urtt. ^IS^*<2 ~ 1 2 ©«H{C*n««f 

[0 0 3 41 C©J:5tta- *U7^><!:L-C«. ^t* 
Wcctt. x5=^u>. yatru>. i--^>^ 
l--^5^-fe>. i-'^:^$>. i-:i-i'f->. 

•y-^. 3--><9=-Jl'-l- -^^f-^, 4-y ^ 

4_^9^;U_l_ 'v^-fe^. 4,4-i'-»'9=-iU-l- '^+-fe>. 4, 

1 — ^'^'•b^a^j&J^if ens. cne)CDa- 

U7 ^ >t3:. 1 a*fc»2a«Jbifi*^t>-&-CfflC»SC 

(00351 «f<C±Ka- ^ 1 «^-Cfflt» 

-2>a^K:». ^5SI1T-I»2~5©a- :tU7^ 

^ 2 afeU:jB»^to^t:ffl(,>4»^tt. X?- U> 

OD^;uJt (x5^u>/^M^IK3W±©a- ^ 
» «. 9 9/1^40/60r*S£:i*s»ib<. 
S6n5^t*^=fA (A) ©;tf^;:^ISi^iaSTB*T 
tf -5 C tifiV^ Sj^-^r^SfTi i . ^©^:;UJ:b*«9 0/ 
1 0~60/40-C4>SCi*ljIf$L<. S/crSttiT 

-7 0/3 0t?*SC£3&i, e>n?>^^«JSrX9;^ 

[00361 ^tia:i^x>#fi«c4 u-c». Ties: ( i ) 



7) ^200 2 -3« 5 3 

12 

(0037 1 
{<fc3] 

CHa=CH-CH=C(H)(R') •• (D 

(00381 [SC ( I ) «. RMJ. TkSH^. 

cCi'S&^tai^x^^ftft^brtt. 55r#fiSS. flIBS 

(0 039 1 C©J:5JS:ftSi^x>#St*£0-C. 
XO WKtt. 1,3--?'*S'X>. i.S-'OdfS^x:^. 

•9-i>x>, i,3--^:/i»i^x>. i,3-5hi'^»-:^i>. i-:? 

cn6©5^'C». i.j-T/i'i'x 

(00401 *:^?S-Cffl(,»6nSa- :i-U7^>/^^a 
t;x>^^S^:JA (A) t*. iRm>a- 
3fe©«fi£*fii : ^«a:t>x>63ft© i . 2#Jnf* ( 3 . 4 
ma^i^ts) . 1 . 4#«n(*©#«l^tl : *sJ:0^ 
20 iRitiKjgREsnytsaai (->*ci-^>3r>ai) ©»«tfiR 

(0 04 11 C©J:^*a- ^ >/*!9:i^x>^ 
S^^^rJA (A) ±ffi©«lfiS«:«n^r. i'f 

», 1. zmi»t3..4imwim-&'c, mici. 2 

(a) o- *U7^>/^J^x>^S^(*=rA (A) 
t|i(c*JI,»-C»*, ±i2^^®i;x>#g(**ie>iS«^nfcl. 

. 2f=«)n»«. «fi^{*=fA (A) 4'©ffl'M«:2fiJ^^«: 
30 JKfiSLr*J«J, 1. AWamt. ^^^=fA (A) «t» 
©^««:5^x*sc>» h^>:;^©2fflS^*»fi8bCi> 

[0 04 21 *«?9'Cffll»6n4a- U 7 ■* >/*(a: 

j;>x>^^S^=fA (A) «:*j(,>r». ±fsi, 2#tti 
«:43fe©iliJafl© 2 £ 1 . 4 f=«JO(***©i«R© 2 
fiiS^^W. -e©*;!/]* ( 1 . 2l#n***©fllJJi©2 

w^-^/i. 4fwn»s*©iii©2»e^) 10 

/90~99/l. »*L'<»1 2/8 8~90/l 0 

40 ( 0 0 4 3 1 C ©J: ^ <C«li:t?^S^(*=f A ( A ) «f tc 

±Si2W^^i}imELXi.^i>t. ftS^»=fA (A) © 

(b) *^DJ-Cffll->P.4l'Sa- *U7^>/^i/X> 
i«^:fA (A) ©3E^«{C«, C©#^a^(*3'A 

(A) *lll«©li5«-r4i!>tt< £fc2ffl©«3Rll^€:^ 

(c) c©SS^i*=fA (A) «:t$i.>-c«. Jjas^ttl 
50 ft©2«fe^tSflJ8£»*. ■€•©«: (I=ttni(*©^lt2fi 



(8) 
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m^/5mm) 2o/8o~9o/i o 

it) . 3 6tctt. i#P>n4«fi^i*3A (A) (Dif^:^ . 
SK^SSTg<bS^ffit©-'<5>:^*^ffi-rSt. 3 0 
/7 0-8 0/2 0 <*jm:) i^d:4J:5ttSr»aEU 

10 04 4] ^j%Bjt?fflli6<i4a- :i-U7^>/^(9: 
5?x>JtS^:JA (A) ^J«C#?S-r45MWK:t4. 



1^^2 00 2-3 65 3 
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v-»i&4l,»W:/U#yv-» (p) K. i,3-:/*i^i 

Ua. (Ca t) »M»l?:^toL. (P)»*y=f 

10045] 
C^t4] 



(F. a It) c 



(3 US) C— C 



[0 04 6] i^d^cI:/P^^•>la OSig) ±i3S;CC 
rfv--if(*^c^jyu^»;v--jR (P) 2fffllb 

^a:/ay03g*Wr'2>«S-&i*=fA (A) iJ. SBR 

/c. c<?>«a^i*=fA (A) »»nxtt«cffn"cc^*. 

[0 047] C(D5^^P:/P>'^*>f8i 5MfBiC0^^ 
JUJt iiy^u:fUJ^:ymy'bmm) 0. 1/9 9. 
9-^50/50r*ac<!:3W»SU< . 36tC«0. 1 40 
/9 9. 9^3 0/7 0'C$>^Ctf)^J:K>tff^OlK 

[0048] cn65MI8> i^^a:/n^Oig (3* 
©l5l3£teJ:a^fi«, ''C-NMR«:J:or?f<c^ 

xXDig'&CCti. -^^1f'^X2n:/^iy:L>^m. 1 10 
U 1 0 OMH z<D^**^TrB*m^tti8NMR"CSiJS 



r-5>C<h«:J:-:>t:. l, 4f«)(t. 5MS«jt«, Makr 
anol. Qiem. 192, 2591-2601C1991)«:8BttSnA:^ S :^ 

[ 0 0 4 9 ] s /c, 1 . 2 WMWom^ifS^ammkt. 

*H-NMR. *'C-NMR*$<J:CJ^Hi*'C02^^ 
NM R J: 0 ?f 5 c tAJ-r * S. 
[0050] 
litb] 




[ 0 0 5 1 1 -Jr 5 h^TSe* 1 ^Cth-T. 
[0 052] 

[an 



15 



(9) 
I 



2 002-3663 



16 





(D (D 




llO'-llSppa UO-USppn 40-45ppb 




4.9-5.0PPB 5.2-S.9PPII l.8-2.0ppn 



[0 05 33 3 etCTiBOt/i'n^/a/S^aifc. JbsBt lO* ( 0 0 5 5 ] S. -Jr 5 iJJViyV h4:T^2(Cmr, 
I5I«|K:"C-NMR. 'H-NMRSe.«:'>^/a:/D-'^• [0 056] 

>S«:i^W©C-H<D*f T'y ^i'SSKCJcO, ISI5e*i [«2 3 

[0054] 

[^te] 



*20 






CD 


(2) 




l6-22pg^ 


10— 15pp» 


'H-NMROr s^/Wv'^ h 


(1, 2—0. 4ppB 


0.0~0.2pp9 


fjy-f*) >^^^ (Jch) 


154 


156 



[005 7] ftfc. ^im<0)t^isJ;:l>^V>s.><0i» 
JiCDStbtt. "C-NMR*JJ:Uf/*fc« *H-NMR 

ia*fi^f*:fA (A) tliKW, ftt8:s;i>#fi«J**© 

flifiS^ffi-ri&rto^ 1 . 2#M*. 1, 4f=tJni*. 5Mia 

MI8)*«^it0. 01~30*Jl'%. »3SU<»0. 1 
~2 0*;l'%<Dfir^SnTC»SCi*»JlfSl/C>. 1«fiR 
#fiC<!^8Btt, x^U>i5cifOa- :^-U7^>*>6»*> 40 

[0 05 8] 2|E»WCffil>6n^a- *U7-f>/^^ 
t?x>ftfi^=f A ( A ) <D«3Rffi«. am 1 ~S 0 . 
»$L/<l3:3-50. J:»)»SL/<«5~4 0©«BK: 
*-5Ct*lS*LI,^, ^^S^=fA (A) 09^mtfi±. 
ie«5ffl|*3«:<b2>t. C©^^S^<*d"A (A) CD§8<SiSK 

[0 0 5 9] 3f:»?3rffll>?>nia- :irVV ^ly/^ 
i>x. >ftfi^=fA ( A ) ». 13 5 'Cf'iJ 'J l^tpvm 
jeOfcfiilBttK [tj] *s. ii^O. 0 1~1 0. Od 1 50 



/k. »*U<«1. 0-7. 0dl/g> 

<{3:l. 0—5. 0 d l/ff<D«HtC**<;i*«a*0 

(A) wisit. m*\r>ii.. m^im. 

[0 06 0] *#6?g-CfflW»6n«>a- 5^ V 7 >/^tiB: 

s^M^sjftfitt (DSC) f/cj^-oxmnv 

fciJ'y^W^Wm.T « ifi. as 2 5 'COT. U < « 
1 0 -CKIT. 3 e.tc»* L < « 0 -CJiiTOffiHtc* S C 

i^S^rJA (A) *fflV>i<k« Il»t4. fiia^FtttC-K 
[006 1] 2m&.±Oa- :tU7 ^ 



<10) 



2 00 2-365 3 



17 



18 



"(0 062] */c. GPCK:J:t5giJSl/fcMw/Mn 

C>. DSC-cad3£LfcTin (BllL*) »1 lO'C 

WT. »l;l/<«7 0*CfelT-C*SCi*i<fc»)»iO 

<, !^ec4 0-cjyT-e*^c<i:*s»sn.>. 

[0 06 3] [a- <y/^V'X.:y^m^:i XO 



^-7^2 ~1 2©a- ^ >i. gJIB^ ( 1 ) "C 

[0 0 6 4] c©J:^^j:^*a42>^W8tur«. T 
8^ (II) $fctiS (ni)-c^to3nsai«^t8(* 
(a) : 
[00651 
litTi 



CP I- -M^^2 *^P1" »i^^x2 



[006 6] [S; (II) 
r. Hf. Rn. Nd, 



••• (TI) 
cm) tti, M«. T i . Z 
Sni*/c«Ru-e*»). Cpl 

fi[^--C**). Z«C. O, B. S. Ge. S i S;fe«S 
i. Ti2lS^(b), (c) iJiCf (d) ©5%*»6a 

(b) : fiS» (a) tf©«^^)gMiJR(EL/. -^^^tt 

(c) : W«ril'5:^'?A<t^© 

(d) : T;l'*+-9-> 

<a^SJB8S* (a) >jEr. *«l8-Cffll>t.nSTfB 
^ (II) "CStoSti-Sia^^lll* (a) {Cot»-cl»W 

[0067] 
[{b8] 



Cp 1- 



\ 



(U) 

[0 0 6 8 ] (II) tt3, MB. )g»3^^4^S/t« 
^>3»-H^J©jEi^^-C*«5. :R<*fi«J{C«. Ti. 
Zr. Hf. Rn, Nd. Sm. Rurftor. »4U 
<BTi. Zr. Hf-C*0. Cpl«. Mijrfe^b 



••• (TII) 

^--rifeo. Y«. SSRjSi=-. K^H^. *fc 
20 BWEfllS(^**WriEti^^*«5. Z«. 

Jg. J^-^^S/cBJlW^^l 4]K©7c;^ (fc 

[0069] s e>tca^si-r . c p i «a^^Ji«:E 

30 ©->i»a--<>df5;»x-;l/#««rWf-5Et4^». 
JUS. ix^'OTJl'+Jl'S. h UT^l'+^l'J^y^V^. 

[0070] Z«. C, O. B. S. Ge. S 

i. sn*ie.SBn-5>M^-e*>>3. z«t;w+-'1'«. t 

10 07 1 ] X* *iivx' ». r-:*->ttEfiT-* 

40 *». $yt«2 0ffltiTO|laill^F. T A9^Wi■^\J<\^ 
yjuv- -5 Aii^*^wr S6^<b*iRS. y it's*) 1/ 

[0 07 2] C©J:5ttSC (II) -Cm3ti*<t^i»il/ 
^tt. :ai*a«)«:W. <.V>A^)\y (t-:?'5^Jl'7 5 K) (f 

5f>t?d'OyK. ( (t-:/^;l'T5 K) (5=-h^y?-JU 
-7?'- »^e?a^>5'J^iXjU) -1,2- x3?>i^-fJU) ^ 

*>yi'ci';K. (yy^^u (^xx^i-Ts K) (f-h 
50 ^s^i'nyK. (2^y3=^;i/ (t-:/9='^VT5 K) (f-h^ 
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F^ci'j&ipcfen-s. 

(007 3] ^^BJ-Ctt. TSB^ (lII)t?7n3ti43B« 

[00741 
litQ] 

2— — CP2 



(III) 

C 0 0 7 5 ] [3: (III)*. M«. T i . Z r . H f . 
Rn. Nd. Sm*/c»Rur*0. »*L<»Ti. 
Z r ^/c«H f -C^O. Cpl*5cta^Cp2 \tMt7c1^. 

EfiL^-r^O. Z«. C. O. B. S. Ge. S i 

s. ] 

3:(in)«. jB^Z«, «f«:C. O, B. S. Ge. 
Si. Sn35p6a«ti4 HBCDM^-rASCi^if*^ 

[0076] Cpa. Cp2ii. S^^fli«:ia{4^Sie{4 

cr)5>^a^>^ri;?xxji/#^s^wr2)ie{4T-». T;i/+ 

[0 07 7] X* *JctC/X* rx^>14Efi[^S 

IH&i^ 1-12 cD|g^b*3RS. T T U - n 
+1^2, ;^Jl/*>K#WS {-SOiRa. (iU. Ra « 

[0 07 8]JWTCC, M3&«i>;l/3X'5Ar*0. 



1) 4$Bi2 00 2-36 5 3 

20 

7=>- if>^ (-f>f=xji.) i^ii/nxijA^^^ay F; 

ny F. y7'Pfc'll"r> (t/^D'^>5?i^xx;i/_ :7 
;U:J-Ux;l/) i/jUnx-^AS^^n*; F. S^:7xx;Ut^i; 
U>- tf>^ (>f>^xjb) iPjl/rix-jAi^d/a 'J F, ^ 

AS^^Cl»J F. rac-i^^^JUe^y U>- t^^^ (2~-^5^^U 
-1- -O-^x;!/) SxjU3X»5Ai^^a<; F. rac-t^-?'^ 

z2::.^Aiy^aV V. rac-iyj>i9')\^ZyVU>-t::^ (2, 
4,7_Hj^^jl._i- -f>f^x;i/) s^jl/ax-^AS^^a y 
F. rac-t?^^;l't/y U>- t^:^ (2.4,6-h U ^ ^^U-l 
_ ^Of^x^V) Sx;V=iX'i7Ai^^PU F. rac-i^-^'^^U 
i^»;u>- trx (4-:7 xx;l/-i- y>f^x;U) >?;l/3X 
«^A$;>^ny F. rac-i^-^^;ue^uu>- tr^ (2-^5=- 
jU_4- :7xxjl/-i- -Y>f^x;l/) i^;l/r3X'^Ae^^a »; 
F, rac-^:^^^^^!^^ U>- tT;^ (2--P^^;b-4- (o-:^ 
-1- -Y^f'x;!.) i»Vziz.^/^ty^VX^) F, ra 

20 c-i^-^^Ji/t^y u>- t^;^ (2-y {Q-^tv^ 

;U) _i_ ^^-f::.;!/) 2^;l/=3X'i;A2;^^a ^ F. rac-5^ 

^^;bt^yu>- tr::^ {2-y^Ji'-4- (1- r>n;^i') 

-1- 'Y>'rx;l/) S/;Unx't;Ai^^PU F*i'o 

[0 07 9] */c. ifeOcfc^Jiit^iaccfcir^rt?;^^ 

X'^A^IS^. ^a'x»:;A3^feS. -'^:7x«JA^^C^B# 
»iLfc-><^P42Wk^igj«:0llin'r2>C<bfetr*So ±iB 
(DJr^JSr^^P-fe^^fc^iiv #S4t?*/c»2SeU:ffl 

[0 08 0] S^fc. ±8aoJ:9 3tt>'ara-fe>{fc^i»«. 

«ce[^«fi»<i:Ut:». S iO, . A1,0, , B 
,0, . MfirO. ZrO, . CaO. T i O, . ZnO 
. SnO, . BaO . T h O <i: ^i^tjx 
5l<'j:/pfu>. 3i<U-i- :/f'>. ;j<ij4->*^ 

flf*«, #ar*:rc«2a£U:ffl^*:>i^rffiCiSC<h3J>^ 

rtSo 

[oosn^^ccc. ^3?p-fe>3gs4i«*5^®-rs 

40 (b) : (a) *<D®i^^lSMiJSi£b. -r:t>i4 

(c) : w«rji/sx»^A{t^^^. 4c5<fce:K 

(d) : TJl/^+1f> (T;l/SX^7A:t=^Mb^«5) «: 
-:>t^rsttl8TSo 

[0 082] <^:tMt^:t>tt^fc'&«5 (b) >-<^> 
4t^*>tt{b^ia (b) m^^^{^fSL^ (a) 43 
M lb SJC L r > iicDiift S{ b^ 

CtOJc^a^f^Xb-Y^f^tt^t'&^a (b) <?: 
50 UT«. JU-<:5^K. ^*>tt<t^!W. #^><k^«5*jJ: 



(12) 
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[0 0 8 3 ] JU-<XKtl/-Ctt. BR, (Si*. R» 
jU:tajl<a>. n;7i-;u«Kn>. h i;;^ (4-7;^:i■ 
(p-h y^u) ?i<a>> hyx (o-hyju) 5j<D>. hy lo 

[0 08 4] -Y:*->f4ib^^<!:L/-C«. hyT;i'+;i'g 
jg|T>*-'>AJe. N.N-i^T^U+;UT^y-'5Aie. 
TJl'*;UT>*-'>A^, hyTy-Jl'*:^7*-'?A 

[ 0 0 8 5 ] h yT;i'=i=^i'^T>^r->?A 

{:7x-;U) ^-^^^ h y7'ni^ji'T>*^'5Af^h^ 

(r'x-Jl') *>J»jR. hy {n-:/^;U) T>*-■^Af• 
^^ (^x^JW) Jh'JSRfti'Aipifeti*. 20 

to 0 8 6 ) s;T;l'+;UT>*-"!;Affi<!: UrtJ. fci 

C0 08 7] S6«:-f:i->^b^<tL/-c. hy^xi 
sKu-h. N,M-i?y^^ur-y-'?Af'h9+>^ (-^^ 

('^>*7;U:i-a7x::-iU) ;j<U- h!&:<t'S:^lf4{:t 
fc-C#4. 30 

(0 0 8 8 ] #7>{b^<tL/-C». f'^sK^^ (1 
4) . (n-r^9^;l') TV*-"? A) yt^^J^U 

- tfX C h y (n-r^^-JU) r ^^^-J A) f^^sKU 

- (n-:/^;U) T>*-'> A) t;^ ( F 
fi3f\^ K^-r K Ff'^iJ^U- h) ^ v<r)lWL^ (HI) 

[0 08 9] ^^UsK^^-fb^ilz-CW. 4-*^l'>'<-'':^ 
( 1 4) . l,3-y*Jl"'<>':^3i<^> (1 3) . t. 
>^ Chy (n-:?'5^JU) r>*-'?A3 l^X {'01^^*}'-^ 
■< K^-f F-7- ^jW^'^^^'AsKU- h) 40 

[ 0 0 9 0 ] ii2©<fc 5<e-Y*><b-f *>i4<b^ 

(b) ma-C. */c«2SW±iffl^t>-lft:ffll»5C 

*+1^>) (d) *fc«-<:*-Wb-<:d->tt<b^ (b) 

(0 09 1 ] fm^Bis.rnci&Lxit. w«it 

j|,5-'>A:i-+Mt^ (d) Sfctt-f + Wb-^^^tt 50 
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it^f& ( b ) <!: <b fetCfelTOJ: 5 )tcW«7 JU 5 - A<t 
^ (c) €:fflC^-C&J:Cn 

(00921 <W«T;U5 i-J A{t^ ( c ) >W«T 

;U5-';7A^b^!B5 (c) iL/-C». ^iFrttCii>^j: < i 
H1©A 1 -SfS)^^*W-r-5{b^*i*J«-C*i. C 

[0 09 3] (R' ) .A 1 (O (R' ) ) ,HpX, 

(Si*. R^ fcicfR' ». si^tciei— cfcsncor 

~4©^^b7k^»*7KU. x«. v>ay>M^=&jnl/. 
m«0<m^3. nW0^n<3. p«0gp<3. q 
»0^q<3%Slft:r8S!^*-:>^. ly*>fc, m+n + p 
+ q = 3t?*)2.. ) 

<waT^U5-'i;A:i-+Mb^ (r;u*+-y>) 

(d) >wiiT;i'5-'^A3h+Mt^ (d) tt. ae* 

7 8 6 8 7#iiffitc09^3nri»5J:^)&:-O-t^>^S 

[ 0 0 9 4 ] fiEJtS^OT Jl/ 5 ^'^•y-Xr -rt'*+if 

[0095] 
[<biO] 

K A i l O A I ^OA I R .. 



(0 09 61 SCf. Rl*. j»t^}\'&. x?-;l/S. :/ntr 
jWS. ::/'^JU«35:<i:©M^b*5RS-r*«3. Sf*L/<»^ 

»*21JLh©K»t?*»3. Jff*l/<«5-4 0<J«l»rC* 

[0097] c-c-c. r->u s y^-y-i/ti. ^ <o a i 

(R*)) vmt>StXiT)l'^A'*'^t^T}\^Z^'>MM&. 
is^zm (OA 1 (R')) ■C«t>Sn4TJl'+JU*+-> 
T^l'5-'?A#(i (CC-C. R^ 4sJ:OfR' «. Ri 
l5ia©l5{b*«S-C4) O . R^isHUR* »fflattSS 
) 36>6«c4®^TJl'+Jl'*+2^rJl/5-'>A# 

[0098] ^eiTJl' 5 -■5A:i-=t^Mt^«) 

( d ) tt. iWB©TJl' 5 - AJ&l^3feJl©#»<b^ 

.sfifiiMfifeiJi-©. ae3Rj:*j^>*n©a>@(*«i5^*>e4ji^^ 

<!:«l»T;U5->>A4t^<!:!!P6&S5^^'>^fi4Ji. ® 



(13) 
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C 0 0 9 9 ] ±MB(OJ:^tjiji^aiz>mSi 
©^iTFtC. ma-:tU7^>^, (ii) ^^fti^x 

to 10 0) >drOH2>»«a«%ffll>. 

(s^^sm (a) ) ©iss». fi^^ai y v 

ji^O. 00005~1 5 »*0<» 10 
0. 00 0 1~0. 5 5 y-t^l/Ofi-Cffll^^iai. 
[01011 WtaT;l'S-'5A;i-+Mfc^'^ (d) 
^3fnH2><t^lJ©S»^lS^- (M) K:i*-riT;u 
Si-^AM^ (A 1 ) ©*JUit (A 1/M) -C. 1~1 
0000. »4L<ttl 0~5 0 00i«c4J:^«t«-C 

(0 1 02W*><k-f5j->tt<b^ (b) 

-b><k^!85«:*t-rSW:*->{b-r:t>^<b^!a (b) 
■C. 0. 5-20. »*C<«1~1 Oi^Cii^^Cfi 20 
CO 1 0 3 ] S/c. W«r;l'5-'t7A<b^!^ (c) 

[0 i04]«s^jsi£;«, jiS. iaK*s-20-i5 

0*C, »SI/<«0~1 2 0*C. S6(C»*L<»0- 
1 0 0 'CCDfiiHr. )I^*!0?:ffl^-C~8 0 kg/cm 
»4U<ttO*ffiitr~5 0 kg/cm* ©«H 
C!^ftTtCtfttt)*l*. 30 

[0 1 0 5 ] mjmm mm^tammmvmM^ 

*1/<»1 o^ia~i. 5l^-C*2>. 

[0 106] ( i ) a- (ii) ^i^X> 

!8:i?i>^^s^=f A ( A ) jiJff'&n-sJ: 5 <tfi-cm^ 
©^seiSiaijifflc* 4 c i «>-c* 4. 

(0 1 0 71 ±8B<D<t5tCUr ( i ) a- 40 
(ii) ^tas^i>#fii**^«^3-ti-4<!:. a- :tU7 
>/'*Si^x>ftS^='A (A) IS. jiSCtl*^ 

Sn, a- *U7^>/*!8:$^x>^fi^(*=fA (A) 

[0 108 1 «/c. 2|E»|g-Cffil»e>tl4a- 5j-U7^> 
•^*a5>i>*fi^=fA (A) W, 

^ 0 1 0 9 1 c<D<t 5 te:?^^* JWjJ^^Ki br«. * so 
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ftWccti. TfJJi'K, ^3fi";;i'K. ^u-Y>K. 7 

ifiyfn (2.2.1) 'v:rh_2- i>-S.6- 

(01103 ;FtSfa*;i'*'><Dg?^tek#)i m=W 
jSl*-f-h-5t Hn^^ji/K. bfj^i^a (2,2. 

1) ^7"h-2- i>-5,6- i?*JbiK>K»*i^)Jci**«P 

[01111 :^iafa*Ji'iK>Kx;^f-;utLC«. 
t Fa7tS»juK5^^?--'K tr'>e'D (2.2,1) ^-f 

CO 1 1 2 1 ±iz<D:^maij)\'^>mm>y'S'7 h^t± 
jw (^57 h^yv-) «. JE-n-€'nmi**fc«2«« 

:JA (A) lOOg^/tO. 0. l*;l/«T©i'97 h 

CO 1 1 3 1 ±iBcDJ:^<c4'^7 hS*5±gS«SH«:*i 
a- :tU7^>/^i;x>^tS^=fA (A) «:ffit,> 

CO 1 1 41 d^^7 h^ttL/ca- 
x>^^=fA (A) ». fiJi4l/A:5l^1±©a- ahU 
7 ^ >/^^t?x>i^S^(*:fA (A) i. :f:^fn*Ji' 

CO 1 1 5] ccDe'v^ hSi5««§S«tcut:?f^c5c:i 

CO 1 1 6 ] ifyy hsi£;tcfiefflsn-S7t?*;wfa*6SiJ 

- 7'?^;w-'S-*+lf-< F. 5>-t- :/^;i/-'>*-*+i'-3. 
3,5- ^u^?■i^^^^'^^+•9•>, t- 7" s 

KaA-:^•+•^^-^ F. 2.5-i;y^;l/-2,5-2^ (t-^-^-^u 
A-:*-+-») 'v+i^>-3. 2,5-y^^;l'-2,5- ^ {-^ 
>V^-f;U/<-* + £^) 'v^-y-^. 2,5->'>9'^U-2,5- 

(t-7'5^;U>'>-5j- + i^) ^'^1f->. a. a' - (t- 
:/?^J^^^•-3^•^^^5^-m— <v:^atr;i') '^^if^Hos/T 
;u+;i'>'\--:t+-9--( FS ; t-:r9^^^^^•-:^•+'>T^^f— 

F. t-7'?-JWN'— + V:^5^U— F. t-7'9^Jl'/<- 
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cDys-:t+->x;^^;ua : j^->5'n-^^-9-^ 

g*n 3 0 ~2 0 0 •C©EH(c*^>WtS3§K<b^*s»* 

[0 117] Sfc. :^^^fa*;i/#>KS/t«-?-©K3H* 

CO 1 1 81 S i H&^it^ (B) 

^^m-cmi^^ms i H«$w^k^ (b) ». a- 

:i-U7^>/^!a;i>x>^S^(*=fA (A) iSlSL. 20 

asisaijiL/rfpffl-rs. c©s i nrntsmit^ <b) 

(0 1191 C©J:9ttS i HS^<b^«J (B) <tb 
R\H.S i 0,,.6-.,/. 30 

10 12 0] ±ia-«iffi«s:«:*jo-c. bbk 
ts^^mim^if$i< . 1 ~ 10. i^tc^ 

M-?^ 1 ~ 8 <OS»*tcmm^<0 1 «SII<b*9RS7«> 

»). co<i:^>i6cHi^<b*3RSil/r«. TJU^^^^wS. 
7 «x;l/S. >»^c^y>Sfe©T;^+^^»/c^^« h 'J 7 

xg^jvS. 7"ot;vS. 7*xjws. hy^ao 

* 40 
[0 12 11*fc. btt. 0^b<3.»SU<«0. 
6<b<2. 2,#K:»*L<«1. 5^b^2r* 
1). ctt. 0<c^3, WSL><«0. 002^c< 
2. !Rp«:WF*b<»0. 0 lgcSl-C*»). *>-^. b 
+ c». 0<b + cg3, »*1/<»1. 5<b + c^ 
2. 7r*4. 

(0 1 2 2] C©S i HS^W^b^ (B) «. 1^ 
^"©^ -<SRiI^tt*lW*L< 1*2-1 00 0<1. #tC» 
*L/<«2~300ffl. St»$L/<«4~2 0 0{i© 
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(C«. X.l,3,3-f-\-VJt^)\'iyiyr2=^^'^. 1,3, 5.7-7=- 

^■7y?'J^7"^■7'>i'a•>^+•9■>. i.3,5,7,&-^>^» 
> g^il/'O ^'i'd' ai/a+-tJ->^©i^a4'-y->:i- U d"v 

^A-r Fai^*>si<i;'>a+-i^>. ^fflflM*^i^>^^-'i' 
Fai?*>t'0+5^»t*ffii>>^Ji'^'a=^'-9-> • y 

FDJ^*>->P+1^>*a^{*. R\ (H) S 

S i Ow. R*. S i O./, R*<H)S i O 

./,#tl. (H)S iO,„S/c»R'S i 0,,,*tt=&^* 

[0123] \-'Jjt ^JliyW^iymmfijt 

^}\,jsA FiaJ?*>#»J5/Ci+-9->iLrtt. ftii^ii 

©— g5*/c»:^g5*x5^;US. :?'ab*Jl'S. 7*x;u 
F >j 7 n d :7-ia t ji/SajsrBgibfc^b^tt ^36*^ 

[0 124] 

(CH,). S i 0-(-S i HCCH,)-0-)«-S i (CH,), 
tS;'^©d»2ia±©SSKr*S. ] 

• Fas?*>s/a+-!^>?^S-&«til/-c 
;u«©— gBS/cti^SP^rxg^jbS, r^af;US. 7*x 

[0 125] (CH,), S i 0-(-S i <CH,).-0 -).-<- 
S i H(GH,)-0-),-S i<CH,), 

[ s*© e tt 1 m^oim-c* ») . f » 2 «±©iB»-c 

*S. ] 

iji/p+-!>->il/r». teiiH*TSC^mS*a*<t^ 
i^. 3'&^c«T^itc*^^'^^'^^■'^S©— Sl5*fc«±SP* 
x^;U8. :/p til's, ^xr-jus. F'J7PO:/Pt 

[0 128] HOS i (CH,),0-(-S i H(CH,)-0 

-),-S itCH,),OH 

^Jl//N^ FPS>x>J^a+1»->^^ft^iUT«. yti 

JUS©— gBSfctt^SP^rX^JVS. T'-PtJl/S. 7*x 
Jl/S. F y 7 P-P :/o KJUS^Ss-Ctfflfe L/fc-fb^*^*J 



(15) 
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(0 127) HOS i (CH,),0-(-S i (CH,),-0-) 
.-(-S i H(CH,)-0-),— S i (CH,),OH 

t^tf © e « 1 feUb©!SS-C* •) . f » 2 fet±©iia-c 
k)i>, ] 

^?rx^;l/S. i/Df^US. :7i-;US. h'J^ac 

(0 1 2 81 HS i (CH,).0-(-S i (CHO.-O-).- 

S i CCH,).H 

If ens, 

[0 1 29) HS i (CH,).0-(-S i HcCH,)-0-). 20 
-SiCCH,),H 

[0 1 3 0 ) HS i CCH,)20-(-S i (CH,).-0-).- 
(-S i HCCH,)-0-)h— S i (CH,).H 30 

Kni?x>i/ci=^->»*#mb^t*. 56ffi. h'J 

©ffSETtc. - 1 0 •c~ + 4 0 -csscjaa-r^ffi^bs 40 

[0 1 3 1 ) S i HS^W<b^«J (B) «. a- :tl^y 

>/^t!9:i^i>?^a^='A (A). 1 0 oafiSP. * 

ftita- ly^mLt^x-y^^zJA (A) i 

r)i^::-)\^Mt:m*Ji't}y:i<Vua=^D-^ (F) i©^ 

tHil 0 oasactcjisfur. 0. i-iooaasp, J* 

$U<«0. l~7 5asep. J:»)»*l/<»0. 1- 
50fiSSS. 3 6«:J?3:L/<«0. 2~3 0SfigP. 3 
e)(C<fci5ST*L<«0. 2-2 OSSSP, 1ttC»SL< 
«0. 5~10fifiSIJ. fi:fc»*l/<«0. 5~5«a 50 
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eB©s»^T?ffli<»e>n-s. ±i2SiHF*9©Sfl^"cs i 

W{b-^ (B) ?:ffll^S<t. WfiEiffi7X^*titCgnS 

«tifcSS« =f Al39ei*4?BfiSE-C # * :J p. n 

4. 1 0 OftSgi5?S:ffl^2>S«^t?S i HS^W^b^ 

(B)*ffic»2.<k. 3XFMK:;ffij«:^c?)©rs?su< 

[0 132)S/c. a- ^ ^/^^iSli^J^^^^^ 
{$=fA (A) ©5S*8tcK#r-5flifflSi;^^«««:Mf 

s i Ha©S!i^ ( s i Hm/msnm^maM) «, o . 

2~20. SetCtJO. 5~10.!^{C0. 7~5^* 
[0 13 3) ft4*« <C) 



sfc^wceSBR^ii/rffloenijaiJi (c) «. ^^iJD 

^=fA <A) fiS^©T;l''Jr-;l'»i. S i HS^W^t 
^ (B) ©S i HSi©<=«JDSlC (.Tf^irXOt. Fo 
^WbSlo) S:{S3l-r-5fe©t?*n«^«:$lIIS«!i 

l^g!l!JS^©a^iK7cfR<t0^c4^=rflflSlt:«a 
8SS^. 8]g|^tg«:. 8gi^lS^b-&^^©8]^)S 

(0134) 3^Mi!K». as. #MliS<bM©iHi:(c 
fiefflS*iS4i*n©«>©t?J:<. /i:<b^tf?K@<|$^*2. 

9 7 0, 1 50 #|l3)ffl»tCf2lfi©SRta*^6^«fi«. 
^4^^ 2. 8 2 3. 2 1 8^QS»g<(ceBtt©m^ 

5l^!^l*m3 . 1 5 9. 60 1 #4>«?3*fflS 
Jb J:Of*Hl#i¥^ 1 5 9, 662 #§«!»iS«:get8©a^ 
i^<fc*3Ri©«<b^. 5|t@1#l*m3. 5 16, 9 4 
6-^?^«BSCCfetg©ma^Ki:tU7 ^ ><!:©^<b^ 
3RS4#i*» 3 , 7 7 5. 45 2#l8Jie»*J J:C/*@ 
i^^l^3. 8 1 4. 7 8 0#?BIIBS«:fiEtt©a^ii*^- 
;|/>>n+-y->i©m^''d:i'Ai^f6n2.. 

^. «; *>iiE©fi(*{ca^©ffl(**ffl^s H±fc«>©«c^* 

[0135) ±8^/^•^5^•>A^»«i«. y^^i^-^A. 

iJBai^>i;A2^^». DS^-JA. ni?-? A-ft'^tt. % 
^bPi^-^AK^SEAi^JarS. 

[0 1 3 6 ) jifBUiW-©S!ai« (c) tbtrt*. i^-iy^ 

K. aA;i,hj!7JW!l<i;l'J5tt'*sWe>n^>. (C) 
^*Jj=fA (A) *5j:-iyf^r^)T;U^r-Jl<a$W:*-JW:</ 

y;^<'Ji^o«t'1^> <F) {Cjitu-c. 0. i~ioo. o 
OOgfip pm. »SL/<»0. i~io. ooomfi 
ppm. $6{C»S0<«1~5. OOOafippm. 
^»*0<tt5~l. 0 00*«p pm©S!l^-Cffll«» 
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[0 1 3 7 ) ±iBSiHrt©aj^-cfei!j« (c) ^m^^i 

0 0. OOOfifip pm*ffl^S*I^"Cftl!J« (C) 
list, a;^ hW«::^iWK:)a:5©-C»SU< ttti. 
10 13 8] ^t*J. *«w«:*j»,»r», ±fiBfi4J« (C) 

Sl&WSllgiJ (D) 

^i^wcam (c) <tt4>«:esfiS;^iL.t:ffl(,»6n2. 
5tCffli$ilSiJ (D) tbtrii. 'O'/Kyrv^-^u. y-'f- 

N,N,N',N'-f^h-7T»;il'-0-7dfJl/lSJ^T5 N, 
N.N'.N'--?- h^r •;^l'-m-7 3';l'^yr5 F, N.N.N', 
N'-5"F^Ty^l'-P-:7i?-'l'Ki^T5 F^) . -f 
y>. T5><b^. 'JMb^ 20 

n?^ F5i^D+-»J->. -fA-^ Fa ^'f F«S^W«I 

CO 1 39] Sl£3fll«ISiI (D) ». a-:i-U7^>/* 

ayi>^^s-&ft=i"A (A) 1 oofiagpccML-c. 0 

~5 0fiSaJ. il#0. 0 00 1~5G*fiSB. U 
<»0. 000 1~30S«W. J:*)»*b<»0. 0 

00 1~20«JtSP, $P>«:j!f*b<«0. 000 1~ 

1 OSSSB. i|$«:»*L/<«0. 00 0 1-5SfiSI5© 
S9^-CfflC»6tlS. 30 

[014015 osssiJieiTosa^f jstsp^osfj ( d ) 

[0141] ^ll:<-U7-/ >^fl§ (E) 

U> (HDPE) . 4'SgSiJ<yi5^L'> (MDPE) . 

fi?EK*yx9^p> (LDPE) . ieattfiffifi'J^yai 40 

(LLDPE) ^©x9^U>mJSS^(* (jJOJi 
5^U» <ctiUx5^U><!:^ll^3-2 0. »SS U 
<»3~8(Oa- aJ-U^^^idi^^c-SJSB^tti^'U^ 

^©I^MT«3~20, »*1/<«3-8©q:- 

n«>. 50 
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[0 14 2] cne>©#y:*-U7^>«BB (E) 
»2 5 0*CJ£lTt?*-5. tf-C^sl<'Jx5^U>. 

*j. 2|s«IBK:^S:^A^iB)45K:^raS'I5ri2^f its 
^. *y:i-ix-7 -<>8}fll (E) it/-c«. ^^^3 

t^* 9 H>C<b.^.*s 1 3 0 -Cfeli. »* 1/ < »i 1 4 0 

[0143] *iSM«:*jc>-c«. !j<y :i-U7 ^ >«fli 
(E) ia- *u7^>/^«a:-:>x>^«^(*^A 

(A) icOr^U>FJt^ [ (E) / (A) ] », 5/9 
5-50/50. Jf*U<»l 0/90~40/60t? 

coSHrttrjiiy^u^ (e) *fflc>ti 

[0 144] ;J<yi3^U>&<!:©7jiy.:i-U7 ^ >«flg 
(E)«. «eiJW. S5«JW«C5^U. 

[0 14 5] Sfc. jj<y7'citu:^«:-3t,»TW. ^©13 
■&a*i'J<y7'ab-u><i:a- ^ >/*ta:y'x>^^ 
a^<*:rfA (A) t<jy^vm.\ oos«a5«:*n.t:5 0 

Mft8WJiTt?*4<i:#. F«. 
^:JA (A) ♦B*»?Si^'iO. ;J<yr^a»fU>ffl*JSi 

[ 0 1 4 6 ] *^<c*jc>rw. o-*u7^>/«a 

5^i>«m^=fA (A) <!:J}<y:^U7^>«Bi (E) 

4M>7<y- 5 -<>ai-^Ji'5+-9--, --^^ 

(E) ©ak*ia±t?igi»t-4:&at?t«to«ci»3!»*. jj^y 
:t u 7 ^ ><»Bi ( E ) (owsp^^mifiwm i tt*ir«6i4 

*si«i>©-c. wo 9 7/0 2 3 1 e^tcfSK©:©^ 

(A) t;l<y:tU7^>«JJi (E) ^^^{c^liS^*. 
5j<y*U7^>«J!l (E> ifia- :+U7^>/#tai?x 
>ftfi^i*=fA (A) '♦»«:5!J'a^t5frs*-c:/U>F 

[0 1 A7 1 •r;l.>»-:^Jl/SE^W»i<ys^a4^-»> (F) 

yj^n+-!*-> (F) ». TIB^l^fflJSSsSJ ( l ) -Q^^tx 
■5. 

[0 1481 R'.S iO<,-.,/. ••• <1) 

c©s; ( 1 ) «c*jc>t:. sfc(a^©^^fi 

Jft*&»S»©lffi^<b zK3RS^4>0. n«l. 9 8 
-2. 0 2©iEar*4. 



(17) 
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CO 149] R» iurtt. m.^m^m^i o. ^ 



^;us©^*fi«. 0. 0 0 i-'2 o*^i/%, 

^FtCO. 0 2 5--6*;l/%'C*SCi*^»*UC^« 

[0151] */c. ±gs3C (1 ) r^sn^T;^^^;^ 

[0 15 21 ±IB*JU//>';l<'Ji^O+1^> (F) ^ 
i^^gjJ^U 0 0-2 0, 000,iRf«:3, OOO-'l 
0. 0 0 0C[)ISHrtCC*4Ct3&5»SOC^, 

[0 153] 
CYfc 1 1 ] 



CHi 

I 



CH.=»CHS 



iO — k 



CHa 



lO 



CHa 



S 1 o — 
! 

CH=CHa 



CH3 

-S i CH= 
I 

D CHi 



CHa 



[0 154] (s:*. m\tlL<omkVi>^^ 

[0 155] 
[jfc 1 2 ] 

CH. r CH. 
A— S i 0-4-S 1 oi 



n»Oia± 20 




P CHa 



[0156] (St*. m\tiEOmScCib*) . p»2iJi± 
c::«»-c*t), A{3:-CH,*/c»-OHSr*4. ) 30 

[0157] 




CHiCHtCFa 



[0158] «3IAb/£:fc©*it«^Sn*. Jje<DJ:^ 

&+ju^-/s}<';2^n=^-9-> (F) tt. -ena^jJi!^©* 40 

i;'>n+if>(F) cD^fiXffiWi*lffl«. ^la^l 0-2 
2 7 .7 7 8 -^MlfflStCix 'J 3->:JA®^fi£*6<t L'^SB 

[0159] 3^^HJ(C*Jl>t:«. a- :t U7 ^ 
J^i^^S'&fjEsfA (A) tT-'l'-!r-;m$W:*-^l':«/>' 
^KUt/a+tJ-v (F) iCD:/u>Ftkm t (A) / 

(F) 1 «2/98-98/2-C*f5. <!f*L<«3/ 
97-97/3. 36«:W$t<»5/9 5-9 5/5 



[0 16 0] -eoffe^fig^ 

2|s*?S«:»-5JP2<OSM!l|BJtBtt:fAiafiS;^». *Sg1iS<D 
[0161] *^?B(C<i^4»2<DS?<ffioJt6*=^Afflfi£!^ 

[0 16 2] ±SL-^2^wmu. 5B<ft=fA©giss^. 

SRF. GPF. FEF. HAF. ISAF. SAF. 
FT. MTS?©3!;-5jO:?'5' d'. i/'^lyti v"^ if 

[ 0 1 6 3 ] y *©A(*fi^i jii«sii^ y 
it^tti"j>i7>ii***we)n4. cn6.©i^y*w. ^ 

>^©SI£:14^' 7 > * -5 c »»{S^T-fi© o +1^ >^-r 

H« (BED«)». »*O<»5 0mVff«-t. J:^ 

»*L<«1 0 0~4 0 0m'/St?*)S. 

[0164] cne)©=fAffi?ssii©affl*siofE^ 

«. ■€-©ffljS«:J:03SfijaWC*4*s, =rAffl!iiSfiJ©E 



<18) 
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(A) loomssp, ^fc\ta- 

>fta^(*=i*A (A) tT)V^^)m^^^)^:^'^^-'J 
i/Ci+1f> (F) <h(D^lt«l OOSSgBCC>t*Lr. S 

(0165] ±Sfflte«^SJJ<!: UXkt. e 

f*{A) lOOSSSB. */c«a- *U:7-/>/#«9:5^ 
x>itfi^{*rfA (A) tr)V^::')\^m^m:i')m^7ii 

tj$^n+if> (F) to^stfil OOfifiSP«:i*i^'C. 
[0166] ±ia$Jc{fcSRjibr«. am=fA(cfiBfflsn 

>^c[)n.5S: Uixy-ji/K. ^'^•JU^^^K. :^rTV 

c 0 1 6 7 ] ctifb<omm<D^^\t. msmom^ ao 

[0168] *^Bjrfflt>6n4r ^ ^^^{bKSjhffJi 
-;l/r5>. 4.4*- (a. a- J^-^^;l/-^>5^;l/> 5^:7* 40 

p. p* - • S?:7xJ:.;UT5>. T^b+iMb 

[0 16 9] 7:,:J^U>i;T^>SiLt:». 

N,N'- S^7*-;l/_p_7*::.lx>i^r n- 50 
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V :/a b*JU-N'-:7 ^ r.Jl/-p -:7 x U >S^T ^ > . N.N* 
_ >?_2- :^:7^^i'-P-:?x^U>S^T M-i^^a^ 

+ S/jU-N*-7x^Jl/-p-:7x^U>i^T5>, N-7x^ 

:7>;u) -p-:7x::.u>s^T5>, N.N'- tf;^ (i,4-t^ 

y^jU^>^Jl/) -p-:7x^U>i^T5>. N,N'- fcfX 
(l-x^;U-3- ^^;l/-^>5=-Jl/) -p-r^x::.U>>^T 5 

-N*-7 x^Jb-p-':7x^ 
U>f^T^>. :7x^;l'-^+^';W-P-7x:=.U>S^T 5 
7x::.;U*^^;l/~P-:7i-U>i^T5>^<Dp- 

[0 1 7 0 ] cneOD^^-C*). #CC4,4*- (a.a-:>> 
^ju^>s^;i/) s>7x:ijUT5>, N,N'- i?-2- 
;U-p-:7x:^U>i^T5>?!>Wt^ Ll^o Ctl6<D{fc^®» 
#J4r, *il^*2«fcLhffl*^fci^rfflC^«»C<b 

[0171] *^BjTffll>e>n^fc>i5^-F:7xy-;U 
3S^^bB5±»Ji U-ci*. ( 1 ) 1.1,3- h ^):^ 

-C2-M^)i^-^ bFn+2^-5-t- t/^^Ut^x^;^) 

(2) 4,4'- T/^Uf'^trX- (3-y^;l/-6-t- y 

^;l/:7xy-;l/) . (3) 2,2-^2^^:^ (4-.^^ji/-6^t 

- :/^;U:7xy-;i/) . (4) 7-:^-^^7'i^;i/-3- (4•- 
b Fn+s^-3',5'- i^-t- :f^)Vyx,::^JV) r?^Dtf:*-* 
-F. (5) 7"F^ + ;^-[-^^U>-3- (3\5'- t?-t- 

:/^;i._4'-.b Fo=^s^:7x-;i/) :/nb2j-*- F ] ^ ^ 
(6) ^>afxy;^v f--»u- f^F^^^:?^ [3- (3. 

5-t?-t- ':/^;l/-4- b Fa+S^:7xr.;l') :/iab•2^:^- 
F] . (7) F yx^U>^U=J-Jl^- t^X [3- (3-t- 
:/^;U_5- y^;l/-4- b Kn+*^7x^;i/) :/ab*:t* 
-F] . (8) i,&--^^if'>iy*-)i^- e:^ [3- {3,5- 
iy-t- :/^;i/-4- b Fn+S^:7xx.ji/) :/D b':*'*- 

F] . (9) 2,4-1^;^ (n-:«-^^;b^:t) -6- (4-b F 
C2+->-.3,5- zy-t- :/^;UT^y ^) -1.3.5- F UTi^ 
(10) F»;:^- (3.5-i^-t- :/5^-^b-4- b Fa*5^ 
- -rvi^T^u--F, (n) 2.2-^4-- 
[3- (3,5-i^-t- :/^Jl/-4- b Fa+l/:7x 

r^U b-:f h ] . (12) N.N-- ^ U > 

fc^x (3.5-t^-t- ^^;i'-4- b Fa^^^t/) - b Fav> 

:^T5 F. (13) 2,4-tfX [ (*^^^;U^*) 

- o-^u>/-;l/. (14) 3.5-i>-t- :r^;U-4- b Fo + 

F- i^x^;Ux;^^;k (i5) 
f-h^*;:^ {3,5-S^-t~ r^^^U-4- b Fa + 

*xb Fai^>:f->'-Y h) ] -»<^>. (16) 
-3- (3.5-i^-t- zf^Jl-A-- b FC2 + ->7xj:.;U) y'a 
b-3f>Kx>^f-;k (17) 3.9-tr;3L [2- {3- (3-t->^^ 

;U_4- b Ka + S/-5- -^^Jl/r^xx;!/) :/0 b'sfx^U:*- 

-1,1- -2.4-8,io-'r F*7:i-+if 

;=^fc^a [5.5] •?>f'^>J5:^^WS<:^*^T#^, 
tprfc. 1S«: (5) . {i7)<o:7*>'--»Hk^*J»S 
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[0172] *^B^-Cffil^e>n-5.-<:*-'?.^^<tR*it^Ji 

[0173] ±iB<DJniX«>ffli: OrW. jl^©:fA©J]n 20 

{c». 'Ji^-/-;!/®, ^f^ri;>K. >'^v^^s>K. ^ 
■> y >K#©lSi»)!iI!EfK : ;^ f T y 'J a , ;^ f 

©Jfi: yi'-'-;i'g!. ;^f-Ty>K, ^-^vi/^^s^K. 7 
y >K^©iS»jiiii)5K©x;^f-^i4i^tt'3&5*if e>n 

[0 17 4] coi^AianxBftSin*. mn. «- 

>/*SS^x>^a-&«:=fA (A) lOOfiagP. * 
/c«a- :i-U:7-*>/ft®i^x>«M^=fA (A) <t 30 

T;i'-5^-jwS#W*^i'j!/>'#y2^n+-y-> (F) t©^ 

tWl 0 OS«SB«:*fbT. lOfiSSPWT. »SL/< 

«5ssaj«T©SM^-cfflc»6n4*j. s^snsigjtt 

[0175] 2|s:^BJ{ctel,ir». Ji^b/cftMS (C) © 

©w:/^*tf&orfcj:i>. *«a»{k«s». a- 5^^7 

■O/ftfat'i^ftS^ (A) lOOfifigP. S/c« 
a- ^>/^S:j;x>«S^=fA (A) tTJl' 

ir;=.)Um^m*)i^H y^VUX3'¥lf-> (F) i©^tl« 40 

1 0 ofisgptcstL,. 0. 1 ~ 1 omms^m&om^v 

[0 1 7 6] */c. W^S!<b!BJSr«ffl-rSi#». S? 
Ai«<){cB. : p- +y>':^:*-+i'A3S5©+^> 

i?:<-+5^A3^b^ ; ;l<yx5^U>i^y='-^l'S>>dfi' 

ij u- h^©^ i» 4' y u- h^<t^ : y ^» u 

-h. hyTy;U5/T5lU'-h«©Tyjl/^^t^!^: V 50 
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4. c©J:^^£55tSK)SiJ». i£fflr4W«3aK{b!BJl* 
jU«:3*L/-C0. 5~2*^k 5f* L/<»i^^*^«'©fiT 

[0177] ±fa©^?ssiii t-cw> *ftW{c«. fi^ 
^T>*-'5A. ffi?gB{r>-=e-'i'A^©f»t8«ia 

yjk Tv'^s^i'O'^+J^^i'i h y;i/. r^JV^r 

5x'^>-lf>, ^<y ■i;ATV^-:^*.'l"l<+i^U-h^7 
;l/*iJl't F-51^F. p.p*- * + S^e;^ ('>«>4f>;^-H' 

;^x;^bF7i^K) > 5^7 *-Ji';^.»i/*>-3,3'-i^;^;i' 
j^-jbt F^i^ F^©;^J^*-^^t F^s^ F-ft^!^ : * 

Jl/fjATi^F. 4,4-y'7x— ;l/5^>^^l/*—^l'Ti^F. 
p- h ;^x>;^J^s^;^-;^Ty F^f ®T2^ F-ft^ttir** 

[0178] cne>©^rasijw. a- ^ >/fta 

S^i>^S-&«J=fA (A) 10 OgS6B, S/cBo- * 

U7 ^>/^-:^i:^^s^<*=fA (A) tr^u-J-x;!, 

«^W:*-^l'*V--J<yi^ci=t=1^> (F) <!:©^8t«100 
MI«Wc*tl/-C. 0. 5-30SS8B, »*U<«1~ 
2 0 SSS|5©S«^-Cffl I » ?> *x S . ±ia© J: 5 !^J:«J^-C^ 
fa»l«rfflC>4i. MJ&^WtkSO. 0 3~0. Sg/cm 
• ©|6}S{**SJS-r4Ci*«^*5*». s*sn4®tt 

[0 179] Sifc. j^^etci&c-c, ^j^ifitflao-c. 

raaciST. :»<Sffiii. «?a©«3-<bi5:i'©fPfflS:-r 
•5), C©J:5«c«?ai»S'l<!:L-CW. l^-y^^^l'K. 7*^1/ 

^^Ty>K. 0B.5K^©waB?. msR*fc«-?- 

©R»<*tt i-*iW6n^>. 

[0 1 80] cn6©«raS)S'J». a-*U7^>/^ 
ai^x>^^S^(*=fA (A) lOOaSgP. *fc«a- 
:i-U7^>/^S^x>«fi^{*=fA (A) iTJl'^x 
^^S#W+J^:«/^^^^y'>^+t^> (F) i©^tsi o 
OSMSPtcitL-C. 0. 0 1~10SSSP. JJ*L<tt 
0. l~5MaJ©fll^rfflV>6n-53&*. SSEStlS^ 

[0181] S/c. *»H^«:iJ^4^2©a5«pJ«feAj::JA 
ffifi5c«5tf«:. *:^?8©ae«)*a^j:i3«:C>ffiH-e. ^iftl© 
(^©rJAiT/U^FLrfflC^SCi**^?*?). C©*^ 
;Q:fl6©d^AiLr». ^=fA (NR) . -fV7'U>=f 
A ( I R) /jct-©-^ v:/U>J^:JA. :?'i»i^x>d^A 

(BR) . X9=^U>-:?'*£^x>=fA (SBR) . Ti* 
ijaxF tJjl/-7'd'':^x>:iA (NBR) . i'OnT'l' 
>3A (CR) nci-©^2^x>^=fA?g:*tfSCi*i 
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(0 182) S?)tcSe3l5i^©x?^U> • a-^l^y-i 

>• 7-nfU>7>d^Aft«^^ (EPR) . 85120- 
:i-U7-f >/*a£^X>*a^(*=fA (A) JOJI-Oi?^ 
U> • a- (fci^tfE 

*[ 0 1 8 3 ] JAifflB£!^feJ:c;-eg>fflii 

*»W«cfi6"4fr 1 4 fcia» 2 ©sysnJfifitt =r A^RSiBj 
SttSffl-i? itf-:^ h >; ^ : asit^ffl'^-:^. ^1 

fm^i^-}^n : -if- X h V V T-X^JO 

i®. Si^t^H-Oh. «^iteiSgPD°a. it^SrfASPDl, : 

[0 184] ±aett«ffl'5*1f-;=^ !':?'iU-C 

tf-;^ h y FT:«/9;^-f h y 

a^A^^-^>Fi'-.'^^^ ft 

5^-ffl:?'^^^f F« i^-JU'^f F-5>:^. iz-jW*-? 
h 9 T'^ci'sftiW^n^*. 30 

[0 1 8 51 ±iBeiii«ffl'^-:^iO'C«. ictxxtf 
T-i'y-^-*-;^«c<ir*JW6n.s. ±Beatb*ffl 
^t^^v^^F. a^>-'<-r''-y> 5^x->d'>>'>'-. 

+ f :?'Ui'-vj7> F. F-S^ar^-^l'^'^'f-v ;^F7 
:JA. ;^:?"y>i/^->- F. ->a f i'T^v— ^ 
F. =rA*y:^y>i'. H2>*-'<Ty>i'-9-'K-F. 40 

(0186] k.^mm<mj^t\jx\t. ict^MT. 

'y-:f-7v F. >^~>7.-^v F, «l)S-7-y F* t'J&s^lf ^ti 

^Oi/3>i^3 F. 7 U+i^>''Jl'5^a-f>F. 
i/x. v5>F^ci'*JW?>n-5. 
(01871 isBfiUl-t^W F t l/-C«. fci^«V-<;l' 50 
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J., 3p'<;UF. ffi(^#-^JUF>'j:<!:3&SWP>nS. ±fE!a 
Slffi-«;l'FtU-C». /ctill*etSj^ffl'<^l'F. RfS^ 
'CJU F . ^ 7 F 9 F . 7 ^ >2^Wta3lffl'<;l' 

F. UlS/Z-^ F-«#teiMffl'<Jl'F. V;«/-< K#*l»2lffl 
'CjUF^jrt'ds^lf 6n2>. 

(01881 ±83e«)^ffl* f 7- • '>-JU*til/-r». 
fci*«-5'^3't^y>3'-»^^ F>* v::'". *-f-Jl/5^ 
y>^-tXF>*--'7". ^ya-^VF:/--:/. f> 
rf-V. ^7.Ytu<-. fXF>i^-^k '''Sf + X O 
y>y. y^+'7 5A>5ci-*J^lf 6*15. 

{01891 ±iaSI!l«tSffl->-^l't*i /ci ^ 

If en^.. ±fea8i)»ffl'5*if-;^ f y ^y^-is:^vb. 
u-ctt. fci^«FT— ?*if-;^Fy5':^;^si<>s>. 
!j<>^-? F-^x-y-;^ F y f F^^f^i'- 
A'?i-tf-;i^ F y i':?">^'J<>i?. •y->Ji'-7'?xif-;^ 
F y f :/:5^sl<>2>. -4>^U-4r— 5xlf-XFyf 

[0190] ±iBJi^ffl->--'i';^'i<>s^i t/-cw, /ci 

[01911 ±f20A«igfflCi-;l'<i:Urtt, fci^l* 
^^o-jp. fe3|ta-;u. *&«Ea-jU!^ci' 

wen*. 

(01921 ±fBScBiffl=fA»ai fc.tx\tm 

M,. *g=fA. fit, =fA*SS. 7f--y4'Xi«o°D, =fJl':?'J< 

/c. RjcstWRSJ^ (R iM) fla«:jfjatcffli,>e.n-5.. s 

•C#-2>1/. x>i;iTy>i'7'-7X5f^!!»i'C05{CS«:fcffi 

(01931 3|E^BJ«:ogi xtf-;^ F y f 

-y^) . l»JS=fA (B«l»fflE«8=fA, ttiSfflRSlirf 

A. Sm«tafflEi5!i=f-^. Sl^ffl56R=fA) . ^jVb 
(eift-^JUF. tfijSffl'^^l'F) . i^-^l/tt 

^ffl-Jx-lf-;^ F y a^t^-^i'^^'iO 

IS^Sm 1 * 2 ©SSfiS oltett :J AfflJS«)3!P6 i . 
[0 19 4] 3AifflB£iBateJ:ZX€-©ieffiJABHB^CDia 



C21) 

39 

to 1 9 5 ] *^B««:C^'5.m2<DSStSnItfe/i3AiaRS;% 

(0 i9 6]^mijmtoxit. mstii <s i nm^m 

(0197] rtj:t>1=>. ^^m'iCm^f^2<D^-Sl^fJ: 

A (A) . *jJ;tJtjfiJSK:)CSi;-CT;l'-ir;i;US^^3j-Jb^ 
ysjOJi/O+l^-^ (F) . ii<y*U-7 ^>ffifll <E) . 

<«8 0~ 1 7 0*C<DSSr3~ 1 O^PaiSML^ca. 

ffifflu-c. S i HS^W^b^ (B) . -i:>S«:i£:Drfi4 

!i (c) > si&«»siJSii (D) . ^?a?fij. «?a8!jsa*ii«D 

ii^L, »Sb<Bci-;Viaa8 0*COT-ci-'3 0» 

[0198] :*:»?aK*Jl,>r«. o- :i-U7 ^ 
i^x>#^S^=fA (A) *5J:c)f/*fct4rji/-&'^^i« 
^^S3|-;i/j!/y#';->a+if> (F) i. =fAfi!^J. M 

«eE«fi>ji?i«?ifja-cii«!io-r*ci*j-c*s*j. si 

HS^W^t^ <B) ttm (C) iBI5|l^{CWffl-C«l 

s i nm^mit^ (b) tw«it (o i*i5i«{c 

(.\ S i H«^*{b^«J (B) tftSfflK (C) - 

::&cDfi£»*^in-rsa^»8 0 •c4ffl^«>iSia-cfcii» 

[0199] */t. ^^ii-T^^bS+l^-SrcDtiMS 
a**®C»ti^«:B. a- :*-L'P ^/^i^xl/^^^ 

f*=rA (A) . Si nmfsmit^ (b) . 5i<y*u7 

■iiymm (E) . r)\'^^)\^^mt)\'t}y^^')iy'a^ 

■t^> (F) , =fAffl§S^J, Ma^«»J. i>:^bJ?J*i'ii 

fctc. ^<bi»±fiij. «feg'J. wm. urafid^t 

[0 20 0] ±iH(D<J: ^{cUTSBSiSti/c. *^BJ«:«S 
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rttC3IA0, SHi8-r-5Ci*«-C#4. 120~270*C 

©sg-ci ~3 o»rainjs^'r2)*>. *st»«3i£, rm. 
»nssi:^^ai o-ctt. ij=7%\^~xmim. uh 

[020 1] 

HAV. UHF^ci'©JSl^^S?*S*s^te^i5»^S 

<c i-©i$tt«c«n*ans=f AfiHg(**««-r 4 c i 3>*-c 

[0202] *:^B«tC«^S^2©55<iSpItfe^td-AifflfiS^ 

«. ^jss*sji<. ss*s=fAfi!i}^(*©^sttccftn. 

HAV. UHF!5:i'©*»2^«?«**nIt6r*9. 

J: i>W«tt^d: i'©i«Ftt«:ftn 4^ =f Afija^i* 

[0203] 1^mmv:mi>^ l */c»ll2 SSSolSl^cri' 
AfflJ!S?BJ*fc»*©?!Mi8:JAfiSJem*. ±ta©J;^?£«!j 

**#rs©-c. ett^ffl-i/xif-;^ h y : e«» 
mmmvim^j^. tmmmm^j-. m^nmmmri 

A. jillffl5feS=fA^©l»ffi=rA : ett'^^u JSaiffl 

3 -<> h. «»ite»a5o°p. i|s««=fAgi5p=„ ; oAmmm 
u-jk xm^u-iv.mn. tt=fA. Ilk. d^A^^. 

[0204] 

^mt. c:n6llitt«l«:{5ie.fB5£$n4«>©Tt3:tti>. 
( 1 ) Alttt 

=fAi$i4»TS3©si:ii:fr^-cfpii-r4. tutyii. 

i^B?IS55fe3 (T.) tcj:*). WJS«14«7>5j<-> 
©5?ffi«:j:«). ffljHSSiH-C©*(I«»t4te (-Jx, 

F) ijx^i' hn^-af-«:J:.50*C-C©t an Sicj: 

-S 5 0 *C-C© tan SKJ: OffPflSTi. 
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(2) rfA«DS* (Tm) H^Zfif"^ :^W^fSiBL (T 
g) 

(Tm) ir-S. 

io 2 0 5 1 (Tm) ©MJEtt. fe»4*T;U5-''!> 
(CSS*. 1 0*C/^5^-C2 0 O-CS-C^iSb. 2 0 o'cr- 
6 ^Pae^ LfcO-h . 2 0 -C/^-C - 1 5 0 -C* -CKS 
I,. yiCC>-C. 1 0*C/»r^f 4IS©®<»ftSlJ:»3* 

[0206] Jftfe. D SCiiJ3e^CD®i»t-i'*»e., * 10 

ifegiOSMKl^ 7 0 cal/ g t?^ L/T ^i?)?. C i tC J: 

(3) rfAOSfStta [n] 

d-A(DffilSttffi t T7 ] 1 3 5 "C. f'* 'J ^^rSJje 

(4) d-ACD^^-a^lP (Mw/Mn) 
:JA<O^S»?P (Mw/Mn) GPC 

ua^>-^>mmt^. 14 0*Crii'j3EUfc. 20 
[0207] 

j?xi;l/) i^i'O^-f F5=-3»>5. 5m&*f¥ 

SU. h y ■YV^^Jl'r;l'5-"i;A (JJ^TT I BAiK 
T)<Ol. 0 5 y-t^l'/m 1 hJl'i>^*rJl'5-'^ 
AJl^jJSO. 7 5 5 y*^l/ite*J:^«CO. 7 5mlJJP 

it. 2 3-cr i 5^raiB#igwa«*tftti»ttaK»}i£*Pi 

SU/C. 30 

^►2 L©:*-- h i' ^iat? h;l'X>2 8 8 m 1 
<t5fe«:sB!!{l//c«!B«^»[*0. 07 5mim. 
SBfTtcx^U>=&#t<&0-C6 kg/cm* G^-CjJO 
El//c^BEL/. C©JnEBiE«W'P*3|5|«l*JiEl/fc. 
^©m. x5^u>SBETr. i,3-:7'5'i^x>?rl 0 gta 

a»^i*-c»A I/. sa«:H>s L 5 0 'Cicmm^ ate. 

•e-©«Jfil*i*x^U>-C6 k fir/cm' GittSJ:^ 

JU:j-n7xXJl/) 5KU-h©hJl'X>^ (0. 0 0 2 40 
mM/m I ) % 1 . 5ml «n*. x9^U>ii,3-:^^»i? 

x>t©^ts^*raj&s-B-/c. c©^©«!j«iae«. ± 

^*>*J0. 0 0 5 5 'J^Jb/L. h •J7ixjl/;«7JU^ 

0. 0 15 'j^ju/L-cdbo/c. m^fps x^u>s:a 

«IB«J<c«^«&-r4CtK:j:r)rtff*6k«/cm' Gtc 



Oaib. *1 L«C*H/^i8SK5m 1 «:^flDUc**gjS 

C©Sfifiil^^?SS:lf*SO:^t©%. 
*l/36tc3!Ka*-C2@7kgfeU. S^ffifflfrtek^Hl/ 
fc, ^Ji^l^-C. tt*^>gl$n/cS^^ffl*3<Sa©T-b h 
><b^»T«:SM^-l+. S^<*«r«Tm31*te©%. T 

SffiL/te. SjR«EfflT. 13 0'C. 3 5 0mmHg^l 

2^Pafe«IL/fc. 

[0 20 8] feliCi^fCL-Xif 6n/it:x5^U> • 1,3- 
:/*5^x>^«^=fA (a- *U7^>/fta:i?x> 
^2^=fA (A— 1 ) ) ©iRS«l 4g-C*-3/c, C 

©=f A© 1 3 5 'c^ti y >ipvm^iytcms.i&s. c »? 3 

«. 4. Od l/g. :i!/9X|E«ffla[Tff«-3 8*C. 
99Rffi«4 0g/l OOg. x5^U>^B9 1*JU 
5M58«tiS«6. 8^)\^%. 3MJaita»0. 1* 
1. 2#«l«jS«0. e^rJU^, 1. 4#10«36 
Wl . 5*^U%, ffittttl 1 2 kg/5 y*JUZ r • h 

C0209] 

[SJSW21 SJjS^JltcteUr. :/iatru>*5 50 0 
ml (2 5-C. 1«E) iiJjnU l,i.:/3»i^x>*4g 
Sl&Sa* 2 0 •CKgCA.fcfeiJi-t*. «ijg09lil5I« 

[02 10] ff6n/cx5^u> • 7'afu> -i.s-r^* 

i'XVtta-^d-A (a- *U7^>/#^i>x>#tfi 
■^=IA (A— 2) ) ©1R««1. 7g-C*->fc. C© 
:JA©1 3 S'Cf^* y >tp-cm^VtcW!l&fAS. [ J7 ] « 
1. 7d 1/g. :<f-7;^ei»iaSTg«-4 5-C. ^SR 
ffi»18. 1 g/1 0 Og. X9^U>^»67. 5* 

::'"C3tru>^S»2 4. Qf:JV%, 5it«JSW 
5. O^JU^. ■>d'D7'D-'<>J5«jS«0. 1 
1. 2«fln«jfitt0. 5*;l'%. 1. 4(*»P«JjS«2. 
0-t^U%. tgtt«l 3 kg/5 y^Jl/Z r • h r-C*-? 

[02 11] 

mmm 1 1 *r. sjjtfl** i vm^titca- ^ > 

/*a5^x>^fii&(*:JA (A— 1 ) 1 0 0MSS?4, 
6-r>^a-;u <frn-;u©aHiaS7 0-C. ao-ju 
©*Hiafi7 0 *C. fro-;U©H<te3S 1 6 r pm. «P 
-Jl'©lHBftl 8 r pm) (C«S#Wr. i3-^>:r^ 

mt>-4i> m) msh^ ^a#60G]60 

:rci-fe>^*-<Jl/ PW-3 8 0] 1 o««ss*m. tl 
«l^|l|iBJIS K6 39 5 (1 99 7) «:«|fCS» 

[ 0 2 1 2 ] 6-Y>^n-jUiaffi (Ura-ji'fc 

«tiytmn-;l/©^ffiiaS) *5 O'CtcTtf. S i HS^ 
mit^ (B) iUTC.H.-S i (OS i (CH,).H), 



(23) 

43 

4. 3M8I5. fm <C) 4U-C2%Ja<be^K-fV7- 
0\i)V7)Va-)V ( I PA) ;^®*0. ISSSP, St& 
ItpfllSiJ (D) tOX3.^z.}U'^i^u^=^V-y--)\'^0. 
ISaS^ADit. J IS K6395 (199 

(02 131 ht^iCC^tbl/. 5 0h>-7'U 

5l^'>-h«:S[ffiH//c. C<05|5S8«e^-h«r2 0 0-C 

I/, J5iBErjl*2mm©5?«8i^- h (1) SrfPSiU/c. lO 
( 0 2 1 4 1 iSBODJ: ^;ci/TSe)nA:5tc|g|f85^- h{C 

( 1 ) ^St^^ttSSK 

V I - 7 5P) ?:ffl(»>-C, Xha-d? : 7. 7 mm. S 

iKsmt) : 7 5 h>. SBwasi 6 0-c. o 

SO/c c ©-> a -7 h ®t*i*^®i^^14©Ji® i Otc. 20 

(2) ^«»]ig»ii 

^-f5?»S^a>Inc. «. ffiii^RHEOMETER 
MDR2 00 0] Jgrfflt^r. 55*8^18 1 c(90) €:J I 
SK6300 (1994) icmS&iyXm&Vtc. WSM 
a«l 6 0"C-C*-?/c, 

(3) SSitbl^Kgl 

j^lftS^- h ©iJSS«ltt«:TfB©^ft=-caiJ3t L/C. 

[0 2 1 6] |g*Sa[SiJ3E« [T;U7r7^i'>'Cii;>- T 30 
f^t^yiy^l'lnc. ». ffiftiSRHEOMETER 
MDR2000] *ffll-»r. Sffih^l'i'S 'MIN?: 
J IS K6300 (19 94) «:!|lftiLr»J3£Lfc. 
i>J£Sfi[» 1 6 0-CT*o/t. 

( 0 2 1 7 3 */c, ±fB5RfiSi^- h ( 1 ) tc-oc^r. ^ 
aK»*5J:cnii*^*tt«K*Tia©:^K:^lto-CtT«c 
•sfc. cti%©ie»*«3«:^-r. 

(4) 

±sa5S«i^-h (1) (il3 2mm) *^iE)2 cmX2 c 
mftOi^- h*}T%tgS. p|J^-h*MS©+5^U>l 40 
0 g cfKC 4 8 NFlHiaat L/A:^. -eO^ifl^OSS^afCt 1/ 
fc. SiJ5£S^a«. B*ffilE3fe^ («) S«©SEP-PT 

- 5 0 1 m&z) imiK m^nssdft'&^sm-cmm 

*?f?Coyt. m^-bMt^^l 0mm©fc©*. *® 

[0 2 1 8) ms.mmmtLx, j i s-ko i o i. 
9. 1 (1) (d) mmo>ij*v>mmi[ioos. 

©fflS^r 1 0 0 p p m t U/c. 

(5) iif«^»t$SI^ 50 
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HAV (*v hxT-J)Om«) i:»)lX*)aiLfcilS®^ 

^sv-h ( 1) am?:HB©is»-ci>o*^if. ■e-®^^^ 
t<^:sg^Niat?s^L/. ii«^^#tt®l¥^ffi«:4e^-c^f 

CO 2 1 9 ] <a«^^#14©4SP^fiB> 
A : mmi^^i!fi±<<4ifitj:{.^i>(0 

B : ^mict>-ripv:mijm< t© 

C : «*«{^< h<0 

D : ^3!)««b<aiL/l,><>© 

€: 1 5 0 h >:/U;i^fiB^*fflt>'C. J I S K6 3 9 
5 (1 9 9 7) icmCXt^miy- h (2) *f¥$SL//c. 
/j:*5. :/U>^Sg*^mil 6 0*C. 11:^1 50kg/c 
m' t?l 0^ia::^u;^SSISb/c. 
[0220] f#e>n/c5?^S5^- b ( 2 ) K:-:>C»r , 51® 
Wi»^<bi4ISK*sJ:C^Effi7leXS*l«»4TsB© 

(6)fl§g^ 

J I s K 6 2 5 1 tcse-^r. wimmmz 3 -a §is5jI 

S5 0 0 mm/:»©^fl^■C?l§iS^^S:^f JJcl*. 

h©saKi«©3^T. ^auso^^. 

J IS K 6 2 5 7 {CSe-^r. i«rfe^lfc14KSI*«<c ^ 

2i^raAn-c^<b?-j*fcf^^, mn^z fissas 
5 0 0 mm/»<D^^^r?lsg^*^f ^ccv ans'>- h 

. (T.) i. wc^ei^mA. (E.) *»taofc. 
(8) )Eai*^*s5ii 

J I s K 6 2 5 0 icm*.\ fmLitmsty- h %mm 

U. JIS K6262 icm^hXEM^IiiKm^^i 

nu-^tc, c©Kii*m* 1 5 0 -ex 2 2 h r s t?* 

4. 

[0221] 

{3ISiPd2 ] 1 tctel^t:. jUfi^il 1 vmi^fca- 
:i-U7 ^ >/'*i9:i^x>*fi^»=fA (a - 1 ) ©f^*> 
•)«:. «jifl^2'c»6nfco- ^>/#t!a:s?i> 

ftfi^=l"A ( A - 2 ) «:ffll»/cJeM1-W. 1 ira 

»{cif^cofc. ie**«3«:^-r. 
[0222] 

{|lt6W3] |liS««!ltc*jl,»r. jlifi^l^ffll»/ca- 
*U7-* >/#ta:i^i>J^fi^«::JA (A- 1 ) 1 Ot) 
SfiB|J©«t>OCC, »l^P!l2-Ct#6n/co- ^ > 

ymti^3iy^m^w^j^ ( a - 2 ) 70 assu^i^f 

rJ^^^^J^S^W2^;^^y^}<';->a+■9•> (F) tvx 

^i^WL^BLQ 0 0 0 ©i?> ^}V\i=.)\^^- y i^a+l>-> 

S^mifi 0.11 *;l'%©!}< •> o =*=-y-> : Sn'tg S 
H8 7 1 u. • -i; 3 •;=!-> («c) 
*{] 3 0aagi54fflc»fctel^. ^«li^«6«:^f<^ 
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(0223] 

(A-2) i^';x9^U> (E- 1 ) [=#{b^ 
<*fc) S3, Sfo€ ■5JUh-b*--'i>;^20200 J ] «:« 
fiit$[ (E-1) / (A-2> ] iJil4/7 OKfih 

i?^u> (E - 1 ) #tl&fi*3>ha-;u-r4ci«:<i: 
D 2fAig»fflfflt8(CJ:-^-CS^U. T-U^ Figj ( I) 
mco 10 
[0 2 24me>nfc:/U>Fi8) (I ) 4>(c*$W4;J<'J 
j.5^u> (E - 1) ©Jpi^fSctiS*. S^SiaSi [ffi 
H-8 1 00 <20 0KV) . (*|5) BJtmSf 

SJffi i C 5 . -ipl^^lSlSiSli 0 . 0 1 u m«T-C& 

-3tC, 

<1^>:7';K0PiS>:?'U> K«! ( I) ©-tu h U 
[0 22 5] *;rc. |lifiW3tC*JI,>-C. a- :rU7^> 

/*a:t^x>*s^(*=f A ( A - 2 ) 7 0 maSR<oRt> 

OtCiiS^/U^ Figs (I ) 8 4SS§i54ffl<<»/<:«i1-tt. 

mmms t^micn^i-jtc. <s*€:«3tc^-r. 

[0 226] 

[||«6WI5] Sl«fi{«4ec*j<,>-C. Jl<';x9^U> (E- 

1) <Df^*D»)(C, !i<';7'nfU> (E-2) t (tt) 

^> K!j< y v-M. ©□''tfg F 3 3 7 D ] 

«. IIJfi«4tH»«Ctf«Cofc. fiaiSrig3K5^-r. 30 

C 0 2 2 7 ] «:*J> ften/crrw^ Figj (ii) «t>{C*jW 
«,;K>J:/nfU>(E-2) ©jpi^^tfeetS*. S^^S 
fKSS H-8 1 00 (2 00KV) . (^) B 
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(0 22 8] 

i;x>^is^=fA (A- 1) ©f<t>o«c. Tiatc^-r 

:JA [Sn°o« : =#E PT 1 0 4 5 . H*{fc^ 

133 (A- 3) 4fflC>/c«^«. ||^SWlil3«^C^fI^C 

(0229] 

(W:«^2] SliS^l«:*jc^-c. a- 
i/j:>#t£^=fA (A - 1) <ORt>*)(X:, TieKTrf 
x^u> • :/nf u> • 5-x^yf^>-2- yii/^ji-^^ 
7 > A [lSo°D« :=#EPT3045 

=#^k^S31 (A-4) HJSIWlilal 

(023 0] 

(Jt«^3] llfiifJ2«:teC»r. C,H.-Si(OSi 

a+-!>->4. 3fiSSI5*J<fcc/2%ajba^M-f VT'Ot 
;UTJl'=i-Jl'«SjSO. lSJI§P©Rt>'3«:. 
5«fiSi5. 2-><Jl/*h'<>V^^Ty-JU [Hff^fc^Xig 
im iSffa^ tf^-fe^-M] 0. 5fifig|J. 

13. -y-VHz^-TT] 1. OSJtffl. 16*9^5 

SliS{«l2iplfil«:?fftr>/c. te*4:«3«:n^-r. 

[0 23 1] 

[imm4]mmm2K.is\,^x. c.H.-si(osi 

(C H , ). H ), -C^ 3 n i ^ -r. K n X > ^ y 
n+i>->4. 3fifi8P*J,tCJC2%ffi-fb6^S{-f v^atf 

K4 O^iiASSi^S. 5mM»mt.^ti&li^ 

it. ms&m 2 i Ratcff -s fc. us*** 3 icm-r. 

[0232] 
[^3] 
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(51)Int.Cl.' mism FI f-v3-K<#^) 

C 0 8 L 23/00 C 0 8 L 23/15 4 J 0 0 2 

23A6 83/05 
83/05 83/07 

83/07 CO 9 K 3/00 P 

C0 9K 3/00 Z 
3A0 

F 1 6 L 11/04 

F 1 6 L 11/04 58/10 
58A0 59/153 
59A53 C 0 8 K 5/54 

C72)|||^$ ^ Kb «l 

(72)1119$ Jll fif » 13 

C72)fiqs# fs m m m 



FiX--A(0^) 3H024 EA02 EDOl ED14 EE06 
3H036 AAOl AB18 AB25 AD09 
3Hm AA02 BA13 BA34 DB03 DBll 
4F070 AA16 AB21 AC06 AC52 AC92 
AE08 AE16 GAOl OCOl CX:02 
OC03 CX:04 GC05 
4H017 AA03 AA04 AA31 AA39 AB07 
AKLS AC09 ACie AC19 AD03 
AD06 AE04 AE05 
43002 BB023 BB043 BB113 B6123 
BB151 BPa23 CP042 CP062 
CP134 CA048 DM)58 CA067 
EK008 ELQIS EN008 EP018 
EP028 ER008 EU168 EV008 
EW008 EX006 EZ007 EZ018 
GMOO CNOO 
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